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(54) MAGNET-OPTICAL RECORDING DISK AND ITS REPRODUCTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magneto-optical recording medium that can eliminate 
ghost signals and expand and reproduce magnetic domains without applying reproduction 

magnetic fields. 

SOLUTION: The magneto-optical recording medium has a recording layer 5, an intermediate 
layer 4. and a reproduction layer 3. The reproduction layer 3 is made of a rare earth predominant 
transition metal alloy, and the intermediate layer 4 and the recording layer 5 are made of 
transition metal predominant are earth transition metal alloy. The intermediate layer 4 shows in- 
surface magnetization at 140° C or lower and cuts off the exchange coupling of the recording 
layer 5 and the reproduction layer 3. By the static magnetic repulsion between the intermediate 
layer 4 and the reproduction layer 3, the magnetic domains 3A transferred to the reproduction 
layer 3 expand to the minimum size of the magnetic domain. Thus, ghost signals are eliminated. 
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[ 0 0 2 6 ] _[«6EMS®HiL 
»t-SgSSW^!^'^<i: L»itcl>-C||^ilCDfi8IE:i&a:^S-t±5CC 

mm.^d\t. d = CTw/(Ms-Hc) <i:^§Bfgt.&, 
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^ifi^msS.^tiXi.>^m^. B2 (a) {c^-r.fc5«: 
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<,>(ca![algrg>j^tt. aSS3aR.i:;'4ag>|SIDaiSl±;&^ 50 
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^JoTO^S. L»L.>:i::<>^'5. II^J13Rg>''43r^jl4g)jag 

-)5:^:^j:«3 fe!ai>fcfe^c. 13 1 3^C7Fbfccl:^Aj:. :^ 
^ 3 RO'cHHil 4 <D^g>fiBi{b3»i5C>{CJSM ^l°IC>fc 

[0 04 1 ] WfR^S^-rS/cfetC. ai 4 (a) tc^ 

x-caijfeg-a-cMWL-rif^3±tc3fe;^d<y hS^rfl^ 
"tti^tiijLSrrnmm 5 (omm. 1 5 tm&m 3 osse 

[0 042] CC-C. mi 4 (a) iC^-T J: ^ ic ^ 

mK2 3 t'?:<DTy3<D^mm4<Dmm.2 5t,c'oi,>x^^ 

i>. C<Di)tSLXit. g^3(Ds^aaMl|g{cg^a-r^^> 

1 3 (a. §Biaji 5 (oiEmmm. 1 5 t(D^mS'^t) i> 

^■oXl>^, C(D<!:»g^B3(DjfeX:j<y H^CPfe^fiS 
g2 3tj:. iai4 ih) icff:-r<t:^icU:A-r^m-^, & 

i>(,mmi4 (c) {c^f j:^tci^/h-r-5i^-^g)(,>-rn 

[0 0 43] CC-g. ^1 5 (a) CC^-rj:^tC. 
U— tf-jfe;<)iMWgnfc^g{Cg^3g)6SE2 3g>fiS 

-g-(D<bjr. B^)13TB{Cfl||t,>-Cl>^»^x^JU 

^'feBIl 5 (b) iCnkhfc. mi 5 (a) K:^-r<t:^ 

cc. B^x^y hrt(D;&tiijg>§pjj-(a. a;:>gjaB3>H5>,> 

&^7^»^Jff^Bx;^JU^'-5ffe;>J;5Sfl&^,>-cl>■^,. 5£^x;^ 
^t/'r-?l:^{3:. ll^j83g)]a^^Jl«!:4'[B»4<Pgi^jfe 

t)i±M-oxi^i>^ -^Lx. i&u^mi!)^hM^um.mm 

^-C»B@4g>BB<k?!)i?i^LT. 3iaftilS^:ft^^J < ^-5 
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mr^m < mm^^fj: x » ;b (^m-^ < s j^;tf r $> ^ , 

=¥-!^Mmi.>Xl^ho Ctiiit. mi 5 (a) CCTnT 10 
mie (a) kl^'Tcbe'^C. ^ni^J13<D6SIK2 

3(D&ffiiJcDaBg2 3' ^fec^r. »Bgx»ji/^^>-j^:ty 

^^I^^I^M (8 0 M emuycm^ <gg£M06Sffl^ 
^bxMJit<22 QMemu^cm^ ) Ur^^/cd^. ^ 20 
16(b) g)a5g2 3 ACD<J: ^ ^Cjfc^S^jlCDi^g^ai^a^ 

(b) ^iK-rj:^CC. g^ll(Da;;^L/cfiSg2 3 AOSS 
(a) K:73^Lfcto^||g^3(7^jfe;^^>:> hF^OB^MI^ 

^j^ois^eE: 2 3\t. mi 4 ( b ) ^c^T cfc ^ (fcm^K 

X^:^^5>^£P:^f^^ca^T?^ 16(b) (D^mm^Z 5 

^ascDt^gg (ieii^aag2 5) ^3:te^g^^3^ite^g 

n€>C<i:t3:jfel>o 40 
[0 04 4] ^14 ( c ) ^Ctk-T J: ^ ^c. lfgfe«(Dlte^ 

oT. ^14 (c) i<.^r^^um&2 3(Dm^Ntmc 
[0 04 5] c(D^6rxn^(^isi^^m^m:^. ^ 
^ji^^- (Ku) ^mo. ^:^v-mmt^mi^xmmM 

im-^com^mi 7 (a) , (b) (iCmLfc. ^mMA 50 
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^ffii^:/jf°i^f^< c<h6c;^cC^o L/fc?&^*or. w^@3g) 
fiSEte^t^. ^17 (b) dCTfj-rji^ftc, ^rsMArO)^ 
^ »; -asm±<D#^figi^^ig ( (T c ^T) <Dt§:±<DS 

^@M^2 3BCcfei>r^c^/ca&. 

fe;^#^Ku^W-raTb F e-^^^i^J^Jl^M^Ur 

tj:K)'r^^fc^(fC^ mie (a) ^C^t/c^«x^;u^^^ 
-5%:^ ^ <fc ^ fiSE:a£;^g>»;0^^-e 6 C ^^c ;^ ^ 
^fc. mmi&^if^f^n>t. ^mmcDKuUO. 4er 
g/cm° --1 e r g/cm^ :0^iff^ LC^C <h>0^t3:0^o 

Lfccb^r. Tb^Cj:^T^GdCDJl^J:b75^5jj-(DlJ^T 
^ o/Co T b F e C o -^ ^c^mt^^M 

[0 04 6] CC^. m2g)^>f >>'(D3fe^aS^ig^jgBmc 
fel>TBgEifcA;||^b/c^#^. DWDD-^CARED 

[0 04 7] E 1 8 (a) i^ict. hrjg^^^ 
gL/c<h^^C. ^X;^-^ K^^ga-r Pigtail 5 CDtBli 

fiSB:2 5 7&^. ^^y-tgusi^Toc?»aignr^c>^6S{b^ 

B(0RU/cc{3m)g4CctK^gnTSfe^lH:3 l:»&^g£^ 

ltD:fc<BJCD^i^3 1 BXJct. nmwm^S 1 (hW^O 
fiSEt^^lfei^-^r 6imxi> ^ mMmm,^ ^ Xi)^ 

/i^iT^xmwx^tjii.K Ltc:f)^'DX. m.wmKi^mti 

J-x hft^fej^n^ciri^o M^c. ^18 (b) 
CcifK-rJ:^^C. ai8 (a) ^^U/ct^1g^>6f^^X^ 

wm^2 3i)^mti^. bii)^Lrj:ifih. m^^mowmm, 

2 3<D:&ffliJcDBgE5 5 (3fe;^7K y HiJcPaSE) ^3:. cpffi 
B4<hCD^B3 1 A{Cfel^rPax:»jU:^^-S^:^^lg 

[0 048] DWDDr^j:. g^H. t^jp^H. iB^ilCT:) 
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4^^ll^C^^KuCD/h^;^j:GdF eC r3^^^< . Tb 
FeCo S iT^3:^tt;&^M<^cC6Aj:i^C^^$g-^Uri^ 

SPCcaaf GdFeCrCDKu ij^fyTt^ 2 x 1 

0^ e r g/cm^ ^a[L:^>:feC^fc8&CC. g^cQ^SB 

dF eC7)Ku^j:7 X 1 0^ erg/cm^ t:k1^i,>fcib 

^:^^§H^S^. »rBB^CGdFeCr^ffll>/c3feia^ 
^^^g:fcl^o hfp\^. tfJWB^CTbGdF e^fliO^/c 

[0 04 9] ±§BII 2(0^^ y'(Dmi^tmU^X{^. 30 

M^g)^; ( 1 ) k:Sg-:>rc}3MJ14^cTMy > ^^j:#±s 
cb<. -ruio^. wM(o^ (2) ^cg^-c^r^jpaJg^^RE 

2 0 "C-^ 1 6 0 'CEftPag:?&m E U 

/Co COm^. ^ h ^CfBI^SSK 5 A:^^ja-:?l^/ctJg 

UTfeO. ^raJl 4 CDSSIZ 4 A chiB^Jl 5 CDSSES A ^ 40 

^■^^J^^^^&^BKU-Cjfe;^ h^CiS'^< <!:. H4 8^ 
^t-<fc^^c. mig:4A^Kjg'r^aaE4B'r^3:. ^cDit 

TofiSE 5 B ^ (D^iw^^titim^ i^x^n h(Dmw^ 
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rj:^mM^ii:An^m 3 1 nmrn 5 cprj^^a-r 

^gg 3 CD ^ ^ y'o^mM^mmmc hmm^jm 
[0 05 0 ] [ n 3 <D ^ >r zrcoytwrn^mmm 

:^^hrj:^m^mmrj:^ximbXi>J:\.\ 

[0 05 1 ] m3<D^ -(':f<D^mMMEmmwxu. 
MAu. n^u&i^:x±(fCi6[.>xmi\:i)m-:>xi>x 
c^o rrj:t>'i5>. ^rsm4(Duntvx^(D^^v-^m 
i>m^u&. ^ttci eo''ca±x$>'^xiy<ki\ sgo 
X. m3(D^^y'(DytmM.nmmi^x[t. mKo^-^y 

[0 0 5 2] B 1 3 » ^ :f<D^mSL^mmit(iC:h 

iz:^mt, L < . m^^iw^momm&itib^ 1 2 o -ccd 

aST8 0 emu/cm" &.TX$>^C t^mt OlK 
te«lBBtfb3:. 1 2 0 *ca^r 4 0 e m c 

[0 05 3] n 1 3 CD ^ >f fomm^nmmmc^ 

l^T. ai5 (b) ^c^-rJ:^/j:3£^x»;u^^^-ij|;^ 

i^im^t^) tm^^mmt{SMmm^(Di^wx^ 

h^^L^tmMm<Dmmf(m^^'r(^cm^^tixi^^ me 
oaufidx yv>3AF Ryf^fgj X >^ 3 A R#M) or. 

<j:»3gS/j:fi£^g^7&^-5Itg^c/j:^. ^15 (b) CCij^T 

m(om&x(DmmMMm-j3^3L:^)v^-i: o. 4x10 
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CO 0 5 4] :4g%igCCfel^T. mcm2(D^-(zf(Dytm 

ct'f)mtL<. 10 0 'm&r^commmit^ 5 O e m 

^)l^^-^^t}:^mf^ri. tfc. DWDD^CARED 

F e ^f}m^ ^(DGdCDiJ^fD^ C C^mA^^M lo 

[0 05 5] ^/c. mis (b) CC^-r j: ^ ^Cj^g^jff 
15 0'C3&:^e)2 0 0'CCDfiaaSBr5 0emuy^cm^ 

[0 05 6] :^mM<Dymmmmmt. m^^^2 o 20 

3&^;&^^ll^a<bLr^^. GdFe. GdFeCoJ^j: 
<!:(DGd F e^^J^^^jgrfe^o 
CO 05 7] :»%B.^cDjfcSBm§B^jSi^CDfB^ll^j:. yjV 

0:tf;^ffrfiaSgnrC^^C<!::6^fiF^Ll^ 0. 4Pa 
CO 05 8] ^fc. fgjl^^^/hSSI^^fi^^^^CC^j:. 

mtf. Pt\ Pd. Au. Ag^Ogj^^^fj: 
IB|j^g^c^Ag1±^1jggO[)«S3&^3 0% 

Lfcm^ltC^ mmMi)^5 0nm&rpl,crj:9)^ lOOnm 

ar(m&(D^mi>mB ttctji^h. so 
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CO 0 5 9 ] ^/c. M{cM7^:>fj8S/jNfiSE^fBiSJl^CiBI^ 
^^^<h 1-^)0. 4nmJ[^TCD^ttJ§<b. Pd&^mt 

m\t. T b F e c o m^cctb^r 2<5feUifeiiiS^ama 

^fflO^/cij^. ^CDTftfeB^C^j:. Pt. Pd. Au. A 
C>^3::^Jg:Co ^Pd^^C^^^P i ^^{^t^^^mmit 

^Lxm^tt::Amw^m(Dm^m(fC p t . p d . a u . 

2 ^^mtf(DteS5 Onmfe^TO^-7;^a?-:?&^jlTgJ:b 
CCbTl 0%^±jlALrC^^Jl^/gg2 0nmJ^±'C 

CO 06 0] 2(s:%Wg)3fc^a»iB^ji^^fflC>rai&^fig 

CDBBaia:^NA^U. AyNA(D2{gcr)5^^jafflL<b 
L/ciS^. 0. 2 (^/d3:0. 1) x LcPS^cp^lglB 
^fiSIK^^feA^^j:m-^>:^at^J:b (Cx^N) 6tx^ 
:^^/N'r7^ (Pr) CCfel^r. mmLXO. 2 (^/c^^ 
0, 1) xLCDgg(DBBa:aSE^iB@bfoB#<DB^a^^ 

cDft-^^g ARg>^^^aiif§ B (^ctb^T . c (Dmumm.^ p 
r (D 2 1 (Pn^^^ o-xn^Ltcn^mf}o:>m-^^ 
m.^A<o2^<DiiiXr. mmimB(02mki±(.ctj:^x 

CO 0 6 1 ] fc(±j$^T»fcC<b^^. ^g5^:^[^CD^g[ 

ctiiimmi^cj:^xmmffC^jv-:f 

->^Sg'C(D§Biag^#1^<DM^»yBt"^C ^;&sr#^. 

CO 0 6 2] ^/c. :^mno:>%mmMmmmt,. dwd 
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c 0 0 6 3 ] :^^<D^mmizmmi^im^iRmifih^=& 

(1 6n) (5n) 'C$)i,Ct*miL^K 

[0064] :z|s^HJtCfel>ra, B2 lK:^-rJ:^tC, 10 

G ( j^JU-?'aigDCD2^g)lg)aigtcfet:f-Sj/>>l/-:/ 
i?a^C>^) ^v>F4^ffl^gL ( j^-iU-:/gilgDg)2j»g) 

- :^SgK:f» jg^i^^ ■& c <b tc J: 0 §B»fl^^< 

jtea»§^i«tfO^;l'-:;>'¥ffl[iH (G) ^:7>F^ 
ffiti (L) J:tDJ:b (Gyp ■ 3^(G/'L)^ 
4. 0-Cjfe.5C<*:i6^SI^L<l>. G/L^CcpffiffltClilt 

[0065] ±iEC0J: ^^JG/Lltcp^. if}\^--f • 
^>Kg'ff^B£8»i-ri^.S>M^(Dg^yjU-:/gilg (D) 

[ 0 0 6 6 ] ^> h'mmm<Dmmn& (e) \t4 0' 

7 5- t:'jb-£.C<?:^^M3;L<l^. MI4ll]g (6>) ^COIB 
[0067] :^%^^cS£;^tf. :$:%H^g)7fefig^a^i»<» 40 

mBi-riusm±icmmux^msiMeimii^ifi ^mn^ 

{lttj:<^ Wmmicmm^tiitm!S.i:Vimicit:^LXik 

i,. ttc. c<Dy;mxit. min^mtc. !^mmn=S:^ 
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[0 0 6 8] ^^mic'^^ii. :f:^mo>^mmMimmt^ 
[0 06 9 ] :^mM(D^mmMimm^^a. :^^m<D 
i)ix^h. imm^mmit. jfe>'^•>>uxsa^^igiB^:»jc 

Jl';<figPgEil^iig>*i^. /<.H/>^ ^3.—=r •< -« 2 5 9^ 
-4 5 9^-cm^i^j:%/hfi8g§B^y»i^ft?»-Cl^-S>.. cn 

^fcfetc. ^^m. %:9'^fflfe^C^3:l OOkHzfg 
[0070] 

jj:. ^cDB^:^aa.a-§a^B^^@oiii6g!itcoi,>-ra 

[007 1 ] 

[Hfegj 1 ] £ OjlifegH-Ctj:, ^20 tc^K L/cJ: ^ i^j:^ 
itCDjfeiK^T'-f :^j'3 0 0^^ii§-j-.5o 7^65^7'-/;^^^ 
3 0 0 a. ^mR(r>^ \<O^A 7-OjfeBSM8Bj|^j^f^^tg 

fc. 

[0072] gMl ccta:. a 2 1 tc^L/fcJr^^j^o 

y»TP=700nm, ^> F¥WsL= 2 0 0 nm. 
>/jU-:/ii£ffli@G= 5 0 0 nm. y;l^-:?'aig D = 6 0 
nmRO'JjtgO. 6 mm^W-r-&. itcfe. ^>F^MiH • 

LRyy.>i>->^^miG«-en-enyji/-:/jggg d^^d 
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g^s 1 , 0 X 1 0 - ^ P a ^rp^b/cf^. mm 1 ± 

jf 2 Onm-CfiSBL/Co CCPG d F e C o T-^trJl/? y >^ 

^t^. -um^mz 3 0 'c. v 

-affij^±r$>^„ 1 6 0''CCC:b-C:f^gaffl^>f^j:^3 0 10 
emu/ cm' -C^o/Co Kit^H^ 3 ^^Mf &^CD 

nmr0J5SL/Co CtPT b Gd F e C oy^;l/7 y X-^ 
^^3:^2 4 0 'C<0^ ^ y -j^ig. ^'^£(TcDMiaa^^ 

[0074] ;xc^'c. afc^hy;^-;i4' ±ccfgisji5 20 
jf^f&bfc. mmmB<Dc oMiitw::kh vij-m^(Dc o 

a<j:Ofej^l>c CCDTbF eCoy^Jl^:7yX^jfe^3:j^ 

2 7 0 -ccD=^^ u 8 0 v(Dmmuf^^m^^. 

igiiJ15CD^^(DXy^'y»:</Xff{3:lPa^L/fCo C 

0. 4PaJa±X?W^LC^, — fe;^?l^a^cot^T 30 

[0 07 5] rXi^-y. iB^jg5±{C. -SSI17<hLrS 
i N^MJ12 0 nmklTfiRJlL/. g^ll7±CCb- h 

^mmvxmt^'^fca c^Lra2 0{c^ufcaM« 

it^W-r ^ X ^ 3 0 0 ^f»/c. 

[0076] C ^ bTffen/cTfeBS^y^^ X ^ 3 0 0 O 40 

Onm. Mm\^>:X<Dmn^NA=0, 6 0(D3fe^-v.'> 
l^l/zmr^o/Co y^ ^ X ^16131^:^5 3 , 5-^5. Om 

iBii:^P y ^iaX9^4 0 n s e c ^ 3fe>^N';UXi}§^3: 1 
8nsec. SB^U— tf-zN'^-^jiy^^ X^§BM^Mrj^ 50 
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1 0 mw<b u/co c (D^^^jux ^ymm^f ^ (,cmm 

Lrj:^^^. Mmmnt LXJVV:^m4 0 n s e CCD+ 3 
0 OO e(0]Em^t. >^^VbXlp§3 60ns e c<D-3 0 

0 o e (Dnm^^m^^jo-^x^tiiim 0 ii owm u 
8 0 onmogg-c^n^tiff$^gn/c„ 

[0 0 7 7 ] C ^ LT3feSSm-r -y X^^g^^gn/cilSO 

( 3:afe)fe t Lx/c, 7 - P w = 1 . 5 mWCDifl 

^-5^^ ^2 2^C7K'r<j:^/cga^ff$cbLrgg^-r€>C<h;&^ 
XttCo ye:^ri<y hmtmi umX&^fc<DX. 0. 2 
u m (nn?M^ (DW^mn'im<omm<DS: g {3: 1 /i m H- 
0. 2 Mm. -Ti^t)^ 1 . 2 umtrj:-DXl^^Ctf)^tD 
:^>-2>o ^W§t3:|^0. 6ximT?^o/c. ^XC^^t?. W^^t 
/^'^-^3, OmW^^MUr±IB^^jigLIEii>>-?^- 
>^ggfcU/ccbC^. ^2 2^c^-rcl:^/j||^j^^;&^f# 
6tifCo ^2 2 3&^6fe3^^^<fc^Cc^M<lii^3:iEil^[K0[):^ 

f)^t>i)^h. -i5x. w^m^^^SJim^^^^-t^l . 
Smwo^^^cizh^r 2{gj^±cctg:7<cLrc^^o ^2 2 

[0 07 8] ^2 2<Djfeff$^i:bt6-r&<^J^TcD 

y hOCA*3M:ffc8BaagK5A:»^feAW^/13CC$^^g 
[0 07 9 ] '.X^C. ^X^Ky h^CDi^ l 0^(DUC:^B^ 

^^mML. is^^^2 s^cTK-r, 5 0 0 omo:>f-^ 

^3:5x 1 Q - ^^a^CCt3:y^-»^tiE;^^-5Jtfer 
fea, ^2 3<fcQ 5 X 1 Q- J^TCDx-y-t — F^jffi 
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^tS^XSm-^-f^O. 1 2 //m(DNRZ I 

J.7-U- hJfeacfefc. ag^>'^•7-{C?i!t•r^^>X7-U- 

7-;&s± 1 0%Ja± (2 2. 5%iH±.) mtbXhSx 
IQ - * S'TF<Dx.^--u- hifimmx:^i>Cti!fit:>fp-, lO 

(D{g» tcjftT w - if- y - cD<sT ^mm 0 tc 

[0 08 0] 

[j|]ifet»i2] ^mMf -< ::^i'<Dit:mmm3 ^ I 0--5 

(BER) ^S'J^Lfc, a:AS^3 
g>a<7(D|gpt .ha'JSb/cey hx^-U- KPM^^ 

5'^3 0nmg)|iH'Cl xio-*(Dbryhx^-U- 

•e<H<»^. fc*;g^M3g)MJg^L>-Ct3:l 5-3 Onm 
[0 08 1] 

[Ilifig!l3] CCDHifegjl-Cta:. lli6g!llt?§ai§LfcjfeM 

^. 3^i^^j3{j:ffi;:^W^Jl<iJ^>6iSMjfc^;^- (Ke 
r r) aim<PBg|?gcgtt^jBC£-r.&e:^K:J:«j^i6.Sc 

.fc:<)i-Ct-&. E2 5tC. ^]tegi|lg>jfeSSmf'-/X^g>^ 
@tcfet:f.£>bX7-';'>xa^?r7Kl/'Cl^-S>. C(Dti:^7- 40 

jfe^Ke r rlHl$sl^CDSSWfiScgtti'J^«:j:«3^fefc„ K: 

[0 08 2] nm^-^mn (Hexc) 
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tl) (OMSLmiimi^r?>ii~3 5 0' — l SSOe/ 

aijs L/, is.n^'^mmi 3 r o e ^tos: ■& aiS{cfet:f 

^g>:^v-^SO. 1 2 umCCfetrfSfcf y hx^-U 
-h (BER) ^jW^L. a^^Ej:l:fy hx^-U- 

hOMg^^Ha^fc., §BllSl>'^•»->^C^3:NRZ 1 

fcag^iBtc>isf-r& e hx'^-u- KD^-fb^ia4 5 

0- « ^^CH3:5x 1 Q- * fetT3!>^ffla^^j:<bC^-C^ 
0> SX-l Q- * T^^XA'?>t. C<DM&^^-10 

[0083] 

[^tfet^4 ] ^lifegil 1 -C^&Vtcym^y' -i 7. i'(DW:± 
W±m<DmiW-^ 1 0 nm:^>64 0 nma;-C^-fbg-a.5^ 

xt^^ffiiEufc.. cnfbo>^mM7' 
h (BER) ^^mufc. mm-7'~i>mto. 1 3um 

scomu. {agte^=fe^Dg#.5BS^89^jx^jl>^-K: 
ffiSf-S. b'y hx^-u- h 5 X 1 0' * J&jajBTS 

/cm' •-220MemuXcm' -C^n«J:t:$j^fl^^W 
/jt^y Fx^-U- h:i&it^e>n^g;&;)!>ia2 7 JcOfe^ 
-5. 

[0 0 84] !d:7»cll^e<DM s X t Mjiagnfc3fei5S 

ga-g' -/ X :»(D 1 2 0 'cf^jg-ccD^aMa (cm' ) &fc 

^/^g l>fcfetcite^Bt|/jNg :rj:eap-Ci5^g -a-S C pj 

mmmi e-c<omtmt m^?. a) \m^(o 

8S-fb^«:»)-)Sl/-rt,>.S><i:#;lP.ti^. ^/c. MtCEPft] 
aj^t^S::;^^ < -r ^ <!: . W^tBM^B a»f§PlSS^ 1 2 k O e 
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[0 085] 

->^gggDcD^{b^>ft-r^e-:^ hx^-U- b (BE 
S30^2 7nm--8 2 nm-C^S^hSx 1 Q - fe^TOfc^ 

[0 086] 

(Pit oyL^m^ <Dm(^mt g iifcmm^mi.^fc&imt 
mmmitmm(^LxytmM7'^:^^^{'^mofc. cti 20 

v-^S^O. 1 3 Mm (NRZ I ) <hL/ci8-^CDb'>> 

SCDffiBF^-C&ntf 5 X 1 Q- J^TCDb-^ hx^-1^ 
[0 087] 

mmitmmcOX^yh:s:.^-\y-h^mmLfCo fB 

-t^g{3:0. 1 3 am jib/do i'J^^m^Bia OCCtk 
To ^3QJ:O^>K<BMcDM$4^e;0^3 5" ^7 7' 
(PtfifflrSxiQ- * J[^T<Dx^-lx-h:^5fgp>n-5C 

[0 08 8] 

aaftflgttJge. <%aB7Ryb-h->>>7B8^m 

[0 089] 0. 6 MmO'^^ FiPi. 0. 

6Mm(Dd:^;l/-:/i@. 6 0 nm^y-r-Sgg 0 . 

6 m mCD^K V - h g^^ffll^fco X v 

(DfiicmocStig 1 ^{g^^grjaK^8 X 1 

Q- ' Pa^rP^U/c^. 8 O'Cr Stages 

^6 0 n m<DmmrClSM\yfc„ 50 



«Ff*3 4 3 7 8 4 5 
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[0 09 0] 'X^>X. ^m<j^ll2±k:aAg^3^L 

X. ^±mms^^^^GdF B^mm2 0nmxmm 

G/Co GdFe^j:. U -ag;^^$^2 4 0 'C. Wi^U 

Ji3±^c. ^rjji4<!:UT. ^aj^T^c^fgaa^^WT 

^^±Mm^±m^^T b G d F e ^1!^ 1 0 n mXfH 

(Dthmul 4%x$>^fco 'Ai>x. ^mm4±(tcnmm 
btLx=^:^v -um'f)^2 8 0 'cxmmu&ti^muM^ 
(tc&^^±m&^^m^T b F e c o ^mme O n m 

m(Dm&mu±xmm^ 6 ^ u -agg^ xmmmitm 

[0 09 1 ] :/K\.>x. %mmb±(fC. /b$rj:immnx 

bx. mmu^^^mmxrx2 9 o^ccp^^v-um^ 

^'r^^±^^^;i^GdF eCo^JSiJll Onm 
LXS iNi:mm2 0nm(iCXmmL. -Rgjl7±Ccb 

- h uiy^ms t LXA 1 ^mms 0 nm^cr^HU 
[009 2] o^^c. ymMMmmij^mmm^c^mu 

6 5 0nmCDU-1f-3fc^. m^NA^D^O. 6 Ocpj^f 
^U>X^fflC^/Co i^M^^3:5m/s e cX^^o ^ 
-r. BBmfB^W^Cc:teC:t-S>6SgKA^im^fiBt^>-r-&/c 

±2 00Oe<hL/T. 0. 2 0 m mg>ffla:fi5g^lB 
lau/c, jfe(D^N';l/::^7^^--r^ -^3:3 0%^:L/c, gB@ 
jaS9^3:2. Oumtl^fc. CCDBU. 5^:^^^ hSA/ 
NA ($^1 Mm) g>^2feCDfigr&5„ —7^. gBi§U 

[0 09 3] t^f)^^miLmmmfSi^ titcytmMnmm 

bmmcXW^l^fcm'^t. g^^^'^-3. 0 mW^CT 
g^U/cii^(DBlIjA«EB^ff^^^-ro CCX. 3, 

-^jgff$(D^<iHpg;&3 0. 6 6 /zm. IBif(Di|i§;&5i, 34m 

3. OmWcpjS^OC^j:. ^f§-^zSff$0^iae;;?5 0 , 2 
0 /zm. ^ijFCD(>§:^^Q . 6 4 m m. m^WMtm 1 2 6 
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[0 0 9 4] -<§tc. 

fe^b-r.5C^^CJ:'3m»L/fc. S^^^•■7-l■ 5mWg) 
m<DM^^t^ tifam-^Mmit aemV/mW. S. Om 10 
'^<om<om^t:$tifcmnmis\,t4 2 mV/mW,fcife 
9. fcfe 1 69^6J&^±^lfcAcL>•rl^-SC^::0it>^S. 

[0 09 5] orCC. :^jfety!|g>jfei%m§B^ji^<7?m# 

)tfi^mb (c/N) g)-7-:»sfega^ii^/c„ ^34 

^OlSm^^-r. I23 4{ct3:. tmtUX. DWD 
DtPfS^M (T.Shiraton : 3. Macin.Soc.3pn. . Vol.22 
Supplement No.2a998) pSOFiq.lO) (PytM'^ni^Mi^ 

isi.zf3m<om&mimtm<Dmmfim'§tt (cxn) cd 

tf, ±igO. 2 OimDg)C/Nt3:> ^%gg-C{3:4 5. 4 20 
dBtmii>X±ittj:m^fikLXl,^i>i)i. DWDDr«4 

1 d Bf§g.hfit,^o ^fc. DWDDf t3::gl>v-»(j:=f 

»63!>^1. 0 Mm-C^-3rfe4 5 dB^a;l-S.ll^fg-^ 

[0 09 6] B 3 5 tc^a:. :$:%BJg>a@v- j>;S0 . I 

2 unKDNRZ I ^>yA>'^•»-><D|f^iSilgig:^^r. 

{C3&>»'t>6-r^»i5:T'f/>'»->?&if#6nfc. E3 5<D 30 
WmbfchC^A. 7X10- s -Cfeofc. j|ffl±g>B 
[0097] 

[Hisgag ] a 3 e tc. ^m^(D^mssMismf^(onm 
f-»^l^gliL>fc-%Jg»!■g/^•->l/;^{bgnfcj^£^M9^^^r 
%ms^fA7.9 10 0;&>6g)M-^^tfeffiRi:jgjgg-r-sii 

-C, U—1f-7 2«U— !f-lig«i[Pl8S7 3Ri:)g|gii^>'^•■>U 
Xi}i/affliaiSlil8S7 4 (RC-PPA) V 
-if-IB«[BK 7 3 »^>><Jl/;^l§fittiai!g[lK 7 4 
60<t-^^^ttr b-1f- 7 2 CP U—if /-{Jl/XijgRDCflt 

J: veer's. §^->N'juxtax<at§iaiii§i^ 

7 4ttPLLElB87 5i&>6^-r-5»a y 



#1*34 3 7 84 5 
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[009 8] figi^EnflDgBtcfeo>-r. ssw^Epag-r&sam 

J>f;t'7 e^mMJ-^JUBaHlBIS (M-DRIVE) 7 

7 j: ^il^ L , fB»i!B#tC taiUm::' JMBBSPSS 7 7 ^3:5=^- 
»;{>^A::>Jgn5#-^7 0;>^6{a^BilS^|5|^ (RE-P 
A) 7 8i£SDTA:^f-»^gWTiagSi3>f;l/7 6<g: 
Mai-r ■& . —fj. g^^tC {3:. P L L Bits 7 5 aft:* igf^i^ 

(RP-PPA) 7 9^at;-c{fttgfeJ:y>'<ji/;^i^i&jg 

•:?c^rfiB»JW.>u7 6^$ijai-r-g., juiiiti|pig& 

7 7 tcA::^ g n z>^^^mm t w ^b$-c^ o ^ 

iBiaW^^fftS (RC/RPSW) 8 0=S:BBM3 
-^;M|gSb[5|gS7 7tC^g|-r.5„ 

[0 09 9] ffi#Maj^tCfel,>-C. !f-7 2^3K;a 

m?'-/ 1 0 0<!:<Dia«:tt^ig>|gjfe:/';XA8 

leau. -g-CDiBiJ:^tCt3:m2 (D^gjfe:/'; xa s 2Riyt^a 
US 3R^-8 4^i5g-r-2)„ ^MSS SRi^S 4t3:. 

#S8 7RyangS8 8tC^^^.S.„ ftng^88t3:j'a 
»atHlalgg ( S C C ) 8 9^/|-L-CPLL[ilg§7 5tC 

y^^|gfflL-rT:M3^7^-:;'»;l/^^tT^ A/D 
^(11^9 1. 2li^l:m#Mglil8S (BSC) 9 2^/^ 
U-C«-^9 3K:mr.5. 

[0100] <t-^jaLgjK», a 3 6 vifhtx tc . s y 

H[5|gg9 0 J:A/D^?^llgg9 1 ^omCC, ffij^ft^^ 
19 Ota:. •t>->7';t-it:-;UK(Dt^. -/3v^>'>y|51gS 

[0101] ±^g«J!StCjst,>-C> U— t>'-72;»P) 

yy-^ix^xg 4tCcl:-:>-c^fjfeK: 

L/> (§j^£7'';XA8 1 ^a-jr>Sf!|au>X9 StCjroT 

ttjfetariejfcT^'jXAS 1 tcjcoTii^r^yxAs 2cd:}^ 
A8 2t'~:^[6]cc^faT^„ ^iiiLfcjfet3:^n-en^sia 

P>X9 7T^jfcLrjfe^|±tS8 3RO'8 4tC^<„ C 

c-c. Tisasmy'^xd^ 1 0 o±{ctth^y^>yxv- 
•rm#^^as8 3R^8 4'c^ffiLfcf^. i'tiyi>m 

8 9K:%i^LfcPLLia8S7 5K:feC>rf-»g=-->'4^Jl/ 

[0102] ^-StMEmOf&tfC, b-if-7 2«U-— tf 
■^lEKillggT 3{c<l:-3rr-»g^-^^:^;^^a■:; drtci^SB 
f^^'t>i.c—^mr&^t:^mL. l^l§g)m>jgML.fc-'^vl/ 
xjfe^atijL, [5ife-r&3fc<a^f'-<x»i oo(Df-t» 



0.6) 
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7(CM^. mSi.::i^)VmmS.7 lit. 5gl!t3-/;U7 6 
■f X j7 1 0 0 (Pt'- »§BMtx 'J y g'ftlj^6P:a-tCEpjtt-r 

CO 1 0 3] umyj^t bT^3:jfe^^•;l/xasl?^ilI7^:& 
CO 10 4} f»#g(DS^{e{j:. 3fesa^fB««ii(j:«:W^iK 

CO 1 0 5] 7!£fiS^iBiai«ft>g:S^f -5^. Ma^dMg 
tcS-^:?<||^g»^SSgg»te:A;;&gBK:^r■^>fofetc. 

CO 106] s 



32 



2. afc^S^S. fe::*:h 4' . fB^JgS. §B 

5o ^>»'-5 jfell^T^-f X j7 2 0 0 a. ±tB^ig>g:lSJia^ 



C 0 1 0 7 ] at 



iUa:. jggl 2 Omm, Jgg 0. 6m 



ttafigff^tcAO, ia2 lK:^-r.J:^{C'7> F 1 L 
<i:> ■?> F 1 Liatci5B£gn.S j^;u-:/l GTWK^gn 
rc^^o E2 uc^bfcJ:-^K:, 7> Ffl'MLW(Dffl^4 

aigDCP^jj- (0X2) <DlSgfii[aK:fet:t-&7> F 1 L 

¥<^t'|liG^•r^. y-nz-^/^fittia, ^s^>f<d-7> 

Fffli|MLWg);Sg:^[o3g>ttJKtlii,^.<!:a^-r-£.^> Fcp-? 



20 



CO 1 0 9] 
C^l ] 



TP im) 




L(/zm) 


6A« 


0 (ftSi) 


e {' ) 


0.70 


0,38 


0.32 


1.2 


60 


65 


Q.70 


0.40 


0.^ 


1.3 


60 


is 


0.70 


0.44 


0.26 


1.7 


60 


65 


0.7O 


0.48 


0.22 


2.2 


60 


65 


0.70 


0.50 


0.20 


2.5 


60 


65 


0.70 


0-52 


0.18 


2.9 


60 


65 


0,70 


0,64 


0,1B 


3.4 


60 


65 


0.70 


0.56 


0J4 


4.0 


60 


65 


0,70 


0.58 


0.12 


4.8 


60 


65 


0.70 


0.60 


0.10 


6.0 


60 


65 


0,52 


0.38 


0.32 


1.2 


80 


65 



CO 1 1 0] ±§B<DS^g)affi«:. ^jg^enagym^'^ 

:^€rffl<.>T. f-^^iSiSAi&^l 8 5 + 2 5 4nlIl(D§l»^^ 
al^MW^yfc. ±§B^>:?'^gfe taB;!p6 7 0 mm± 

CO 1 1 n 'XXi^-c. 1 g)-7> F • jfyj'-^^f&m 



50 



ffl^^J^cr, ^m)12%/gg6 Onm-Q^^L/fc.. m 
coil 2] >^C>-C. SSIi<^a2aS±K:> GdRi>'F 
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fe-:>/c, ffi:Acg^3t3:. §Bfi^ffiB&B6' :^68te^gti 
[0113] ^XC^r. fc^B^B3±CC. Tb. GdR 

(D^^. TbGdF efifc^h y:^'-B4' ^3:me>fbM 10 

0 . =^ y -u^-^^ 1 4 0 ^c. mmM&i)mu\iJLT 
^B5 t^ti^tmm.mc^i^^{yx\.^^. 

[0 114] ifc^hU:</-B4' ±^C. Tb. 

<bCC<J:0. TbFeCog5g^B5^BM7 5nmT^ff$^ 

^2 5°cr^r>/Co IBIi^BS^j:. t»fg^^^a{b<h Lriaii 

[0115] iflll^B5±CC. Gd. FeROX 20 

o(Dytf»>-yy ^^I^BgF^Xy^'y j^'r-2>C^^CJ:0. 
GdFeCofB^I»B6' ^)gJP 1 0 n mt?3^^L/ 

fco iB^^sbB 6 ^ :x »; --um^ 2 7 0 '^c. 

gafe^Lr. <l:«3/hgl^g!iBiKW^i^B5^(Df5^ 

^pJt^<^'r^Bt^^^, 

[0116] ^J^C^r. igji^gftBe* ±^ C. Ar+Nz 

y^'>:;^;g:tf^C^^cJ:^9. ^^B7 ^Mil2 0 n mtrjf? 
^Lfcp -B^^7t3:. g^l±^cmBgn/c#B2^6 30 

[0 117] ^/c. -g«B7±{C. A 1 T i <D^^^^ 

3 0nmrff$^L/Co b-h->>^B8^^. fBj^mC:)^ 
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Lo 1 1 8 ] ^x^c. '^mmmvi'^mi^fcmmy' H 
2 0 0^. ^7r.(ommtmH^m^m\.^xmsL<o 

64Qnm(DU--1f-^^ggDg^ (NA) 0. ^(D^'m 

AO . fB^aiW^^± 2 0 0 O e (iC^mLfc. tfc. Mm 
g$CDy^Vl/;^jfe<D7^:x-X^^3 0%<hL. U— tf-jfecp 

^v-^gO. 1 2 Mm(Z)^> j^A>>s^->;^iB|gsb/c 

(BER) ^M^L/Co ai^^U/ca/7CD 

-u- h^-en-e^ngrj^L. B3 8o^^7^g/lcc 

»f-r^b>> hx-^-U-KD^ib^^aL/Co b>:; hx^ 

&(D^^yJ:K^. G/L:(?n. 3^GXL^4. 0<D<h 
aihF35:e-^ hx^-U-h;&^'rg:<b3&^j»35>^. 
[0 119] ^^lyfeM^CfeC^T^j:. 3fe^7"^X^<?:L 
T8B (^g|ri-hB9^^<) ^Wr-5gfl^:^Lfc 

S;4ge^3^j:B«Ji!c^ Ur. Sfig±^ctgfg^^t-^fB 
iSB ^ ^(D^ g n/cff $e^^^ll^B$cc^:¥ g n ^ 

[0 120] 

[mmm 1 1 ] 1 (D^JU-^RU'y^ KOff^t^^a 

[0121] 
[^2] 



35 



36 



3437 845 



TD f ^fm\ 

Ir ^^mjl 


\3k\flmj 




u/L* 


u Cran). 


i3 C ) 


0.70 


U.OO 


0,20 


2.5 


25 


65 


0.70 


O.pO 


0.20 


2.5 


30 


65 


0.70 


0,5\) 


0.20 


2.S 


35 


65 


0.70 


0..&0 


0*20 


2.6 


40 


65 


0,70 


0.50 


0,Z0 


2.5 


45 


65 


0*70 


0.50 


0^20 


2-5 


50 


68 


0*70 


0.50 


0.20 


2.5 


S5 


65 


0.70 


0.50 


0.20 


2.5 


60 


65 


0.70 


0.50 


0.20 


2.5 


65 


65 


U. (U 


U.DU 


0.20 




70 


65 


0.70 


D.50 


0.20 


2.5 


75 


65 


0.70 


0.50 


0.20 


2.5 


SO 


65 


D.70 


0.50 


0.20 


2,6 


85 


65 


0.70 


0.50 


0.20 


2.S 


90 


65 


0.7O 


0.50 


0.20 


2.6 


95 


65 



[0122] ^^gjccfel^r^j:. >^<Daig PCD ^^3 b nm--3 bnm-VA^ t^i^c. hx.^ 

m 1 0 tmm^c lx. :^m^^<o^mMMmn^^m:4:m [o 1 2 4] 7 o n rpi^iiccgg 

39i:0. D<Dffi3(yS3 0 nm'C&^.^^CC. X^U^tx-ofc, t^;l--:/ailSt3:3 0 --7 

[0 1 2 3] ^ff^^dchi/r. u;^'-ji<Lur. T [0125] ^^mmm-ckx. —mt ur^ge S O n m 

:/aig^70nm. 65nm. 60nm. 55nm. 5 mitLmUi)^h(Dmi^o:>m^mt. S^U-1f-3feg) 
Onm. 45nm. 40nm. 3 5 n inRag3 0 n jgg t SSOMS^^ ^ - g ck ^ 

^^f^L/Co C<Diiu'XV')iJ-mU. Tb. Gd. F 1 2 n A /7 n OS^^WT^ jfeSg^f' ^ ;^ 3&^ga; 

:^mfc(Tg>Si§:%YbM<h)a:^cl:^. Jim^^jg^O [0126] 

fc, a::^hU:^-a4^3:l40'Cr|?^3^iE^J15 [Hlfe^ 1 2 ] Sfe 1 CD^;U-^Ra^-^> FOB^j^t-^ 

-v^m&h. yjv-:/aigDccjpf'rsfcry Fx-^-u [0127] 
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TP ifiiti) 




lipLtn) 


(5/Lft 


D (nm) 


e r ) 


0.70 


0.50 


0.20 


2.5 


60 


30 


0,70 


0.50 


0.20 


2.5 


60 


35 


0.70 


0.50 


0.20 


2.5 


60 


40 


0,70 


0.50 


0,20 


Z.5 


60 


45 


0.70 


0,50 


0,20 


2,5 


60 


50 


0.70 


0.50 


0.20 


2.5 


m 


55 


0,70 


0.50 


0,20 


2.5 


60 


60 


0.70 


0.50 


0.20 


2.5 


60 


65 


0.70 


O.BO 


0.20 


Z.S 


60 


70 


0.70 


0.50 


0.20 


2.5 


60 


75 


0.70 


0.50 


0.20 


2.5 


60 


80 



[0128] 7ls||%t^K:fel>-C{3:. 



(±|1B) ^5X10 - « <bbfcl8^ 



|40j:«3. 6(0 



CO 1 29] 

Jgr. h^-yj'b'^g" (TP) 0. 70Mm. ^> K¥<B 
itKL) 0. 5 0Atm. j^->^-:/¥<i§i|i§ (G) 0. 2 0 
Mm. j^JU-trgjgS (D) 6 0nm> 7>H 



ftS (0) :&^6 5- <b:^j-2>J:^tcjl^^bfc«Wj:. 1^:66 
gdl 0.t:igi^{cL-rjfefiam7=^;^»^{^Lfc. -Xx.^ 

>€rfBgtL/c.. &gB^>'>-»->^?I^Lrb'y hx^- 
U- ^<DgB^>'^•'7-fiS<gtt^jg^fc„ ^4 1 tCtf hx 

iSrsltfefc. ia4 2«:b'»y hx^-l^- KD||gfey^•r7-fe 



ti^fe 1 X 1 0 - * ifcLfc. 
[0130] 



C»#g!l (y^l—^/IB^) ] gfelCDyjU-r^Ri>-5> 
20 F^. h^yj^b'y^ (TP) 0. 70Mm. ^>F^ 
ffiilii (L) 0. 20 Mm. ;yJl/-:/^ffl|i|i§ (G) 0. 5 
OMm. j^>>l'-:/ggg (D) 6 0nm. 7> Fffl'MMM 
l^ftgCg) 6 5° tc/j:5J:^{cff$BSUfcl^»fK. J:bi^ 

ta^T^-f ;^»-Ctt. :yj^-::^«:-7>j^A>><»->^. J:b 

i: mUiC^m L fco e y F X 7 - U- F (DiBM^>^• ■? 

7> FSB^<!:]ttg-r SfcfetC. 134 1 Ri:;^4 2 iCm 

30 [0131] 134 lRi:;^42 ^> FSgtCt»^^ 

g^l/fctS^tCit^. yjl/-:/gptCtt$R§BM^Lfc«^0 
:^>6i. t^yFX'y-U-h iCjPfr -5.§Bg%yS^g>^-< ■? 

«3. 7f£fig^§^g^$iag>F7-r:/. i>l,>-ca^{l^iB 

[0 13 2] 

immm 1 3 ] c(om-cim4 3 tc^-r <t: ^ 
assiT'-f :^»4oo^t«t-rs. jteiai^^-/;^j>4oo 
(3:. teA;s^3. 4JW)i4Ro'§Bjaii5j;^j>fa. mm 
40 g9 1 -cf^si L/C jtefis^f^ ■< ;^ i^^-c^ . mmwm 

e^mmZOnm-cmmbtc. COGAF emit. 

--ja^7!>i|^2 0 0 -c. ^ -Mgfe(±-c 

^ofc. a;*;||^3<Dl 3 0 °Ctcfet:t-g>ia|[lfiSm3:i^ 
5 0 emu/cm* T^rrfc. 
CO 1 3 3] fe:A:g^)13±tc. 4»Fa)14<hL.-c. 
affi:<)imJ[aT-Cfe5#±ggi^^^T b G d F e 
CoiSrMgl Onm-QijagLfc. CCPTbGdFeCo 

50 <iii^2 2 O'C-C&ofc. TbGdF eColg(Cfet:fST 



(20) 

39 

b^GdOJt^ (Tb/Gd) it20%'C$)<0. F e <fc 
CoCDJ:b^ (F eXC o) «1 tfiB|§4 

[0 13 4] mmtsmt lt. »ig@4<Pis{iBi%(c;^^%- 

^g)3a£8fei»^:^Ry^g>jag^{b^$ija)-r.&g: .i:;»tpi 

jfef ■& c .fc /a: < . mzmiM-cum&^oiy i>mm. 20 
•riig||ffjcci^il^cpjsafeia^:^»»e.»g«cstt. fflig/>^ 

CO 13 5] »[aag>aMMag>^ta. x^^v^tjx 

t ^OA r ^X{C?ISt^€,^BEi:b^^^X/;^ 

i><ox. m.'M.wsm.-ri>c.tifi'Cfii>, mmmtit. 

16 0'^18 0-C-Cjb^«b^^P.tv5. g^BRi^S^ 

)lC$^ia-^:^CDag^-fb(3:. B?r^(D<t:^{C;^-bX7^ 

CO 1 3 6] stgiafegura, mmmsm^tijx. ^as 

'grSg'gjlALfcA r ;yx^O: 3 Pa(DBE:^-Cg"-f >/^• 
-P*3tC^At/. 5 OWg)RFm:t?^EPflnL/r 3#tag)x 

g»rgn-S.taS:i&i?l 6 0-C-f^-:.fc.. COjg^^::>3a 

g (iK>2 2 0'C) J:'3feiS<ftS. ^Ofctf), 4'IB1]84 

m3<D^:xv -fig J: 0 feis < §9S£-r ■& a 5 ammm-c 

CO 1 37] ±tBg> <fc tC^Si&g O fe4J|g)g 4 ±{C . 

IBMill 5 .h L^r =^ a -m&A^ 2 6 0 •C-ca^Mg»>^ 

ia#a(c&&j&±jagi^#s^^T b f e c 0 ^isig4 so 



!^f)=3 4 3 7 8 4 5 

40 

Onm-ClSMLfc. feAWgbB3. 4J^g4Ra'IBiSll 
CO 13 8] ±fBOJ: ^tc^fiSL^fcjfefi^f >f Xt^Kfe 
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